note S1. Experimental data processing.
Radius of curvature can be calculated directly from the bending angle: = 2 /360 , where is the length of the latex film. Strain of the compressed surface is given by
where s is the thickness of latex, and is the curvature of the latex on stretched side. The bending deformation of a bilayer biohybrid film is shown in fig. S8 . As shown in fig. S8B , the cell layer has a thickness , and the thickness of latex is denoted as . The hybrid film will bend and reach an equilibrium radius R after the contracting (drying) ( fig. S8C) 
The cell layers are constrained by the substrate along x2 direction, and this will also contribute to the cell stress through the Poisson effect and leads to the following formula for the stress inside the cell layer
 inside the cell layer is assumed to be 0, as the cell layer can freely deform along x3 direction and the thickness of the cell layer is very small.
The thickness of the cell layer also changes during the drying and can be expressed as
The thickness of cell layer will further change after taking the bending deformation of the cell layer into account, whose effect on the stress calculation is neglected in the framework of linear elasticity.
The total force in the cell layer is
Comparing with the result based on the Stoney formula leads to
where is the coverage of the cell to account for the gap between the cell lines. The final bending curvature for the single layer is
For a given long strip (with length of L) of the bio-hybrid film, the bending angle can be expressed as
It should be noted that Eq. (*) is derived in the framework of linear elasticity and the fully nonlinear analysis will be performed with finite element simulation as described in next section. The coverage ratio Fitting the experimental data with Eq. 1 in the main text and assuming
Note that the Poisson ratio of the cell layer is an assumption. note S3. Finite-element simulation.
We developed a three-dimensional finite-element model to simulate the bending deformation of the biohybrid films, including the bilayer structure and sandwich structure. The simulated bilayer structure is a rectangle long strip with length as 12.0 mm and width as 9.1 mm. We did two set of simulations to test the effect of changing cell layer thickness and substrate thickness. For the first set of simulations, the thickness of the cell layer changed from 1 to 5 µm and the substrate thickness was fixed as 0.2 mm. We also ran simulations with the cell layer thickness fixed at 5 µm and varied the substrate thickness from fig . S3 . Customized humidity-controlled chamber. The setup include three main parts: The first module is the digital humidity sensor that is contained within the humidity control box. The second module is the controlled air source. There are two air streams that contain 0% RH and 100% RH respectively. The third module is the interface and control module. Through the computer interface, users can input desired RH for the test chambers. It takes between 20 seconds to 1 minute for the system to react and reach the desired RH. The equipped digital humidity sensor (HTU21D(F), Adafruit) has a typical accuracy of ±2% with an operating range that is optimized from 5% to 95% RH, and is connected via I2C to the control interface. 
